Induction of heme oxygenase in the small intestinal epithelium: a response to oral cadmium exposure.
The effects of oral cadmium administration on heme oxygenase activity and cytochrome P-450-dependent drug metabolism in intestinal epithelium were examined in male Sprague-Dawley rats. Cadmium chloride was administered via drinking water (0, 5 or 50 ppm cadmium) for 5 or 30 days, and heme oxygenase, 7-ethoxycoumarin O-deethylase (ECOD), 7-ethoxyresorufin O-deethylase (EROD) and cytochrome P-450 were measured in the liver and in the epithelium of the proximal region of the small intestine. Cadmium exposure produced a marked, dose-related induction of intestinal heme oxygenase (up to 300% of control levels) in the small intestine at both time points examined. Concomitant decreases in intestinal ECOD (70%) and EROD (65%) activities were also observed, with a 65% decline in cytochrome P-450 levels at 30 days as compared with controls. Oral cadmium exposure, however, did not affect heme catabolism or cytochrome P-450 function in the liver, even at the highest concentration (50 ppm) administered, although cadmium levels accumulated in a dose-related manner in the liver as well as in the small intestine. Systemic absorption of cadmium was limited, as reflected by the relatively low accumulation of cadmium in the liver at 5 days (approximately 20 micrograms/g), as compared with the levels present in small intestine at this time ponit (approximately 100 micrograms/g). These findings emphasize the sensitivity of cytochrome P-450-dependent drug metabolism in small intestinal epithelium to orally ingested cadmium, and highlight the vulnerability of this tissue to low-dose exposure to this metal.